Sir:
A new chlorine-containing antibiotic, bactobolin, has been found in the culture broth of Pseudoinonas BMG13-A7. Bactobolin inhibits the growth of Gram-positive and Gram-negative bacteria, and experimental animal tumors, and is structurally related to actinobolin produced by Streptomyices griseoviridis var. atrofaciens1,2).
Psendonionas BMG 13-A7 was cultured at 27°C for 24 hours on a rotatory shaker (180 rpm) in a 500-m1 Erlenmeyer flask which contained 110 ml of a medium consisting of maltose 1.5 %, yeast extract 0.3%, NZ-amine (A type) 1.0% and NaCl 0.3%. (pH 7.4). This culture (110 ml) was inoculated into 15 liters of the same medium in a 30-liter jar fermentor and the fermentation was carried out at 27°C under agitation at 250 rpm and aeration at 15 liters/minute. The 40-hour fermented broths in two fermentors were combined and centrifuged at 10,000 rpm to yield a supernatant (27 liters, 52 µg/ml). Concentrations of bactobolin were determined by the cylinder plate method against Escherichia coli K-12 using crystalline bactobolin (1,000µg/ml) as an assay standard.
The antibiotic in the supernatant was adsorbed on a column of Amberlite XAD-2 resin (1,500 nil) and eluted with 50% aqueous methanol. The active eluate (4,270 ml) was concentrated to dryness and a crude powder (13.4 g, 71µrg/mg) was obtained. The crude powder in water (20 ml) was purified by column chromatography on Amberlite CG-50 (Type I, 70 % NH4+, 600 ml) developed with water to give an yellowish powder (1.7 g, 489µg/mg).
The powder was further purified by repeated chromatography, yielding a colorless powder (940 mg, 719 µg/mg) of bactobolin. Crystallization of the powder from a mixture of water (1.5 ml) and ethanol (0.5 ml) gave colorless needles of bactobolin (604 mg, 1,000 µg/mg).
Bactobolin (1) Table 1 . A partial structure CH2-CHCHCHCH and its configurations (axial or equatorial assignment of ring protons) were
shown by the PMR spectra of 1, 2 and 6. The PMR spectra of 2 and 6 are very similar to those of N-acetylactinobolin and its methyl ether 2). The long-range homoallylic coupling between 4a-H and 7-Hax. was also observed in the PMR spectra of 2 and 6 (2.2 and 2.5 Hz, respectively).
The NOE experiments of 2 in D2O irradiating 3-CH3 (d 2.23) resulted in enhance- Table 1 . PMR chemical shifts of bactobolin (1), mono-N-acetylbactobolin (2) and mono-N-acetylbactobolin methyl ether (6). Chemical shifts, d(ppm) were measured in D2O using TMS as the external reference. Bactobolin shows a strong antibacterial activity, as shown in Table 2 . A marked prolongation effect in the survival period of mice implanted with the mouse leukemia L-1210 cells has been observed after treatment with bactobolin. The antitumor effects of bactobolin will be reported elsewhere. Acute LD50 of bactobolin in mice by the intravenous injection was 6.25~12.5 mg/kg. 
